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A case of severe adenovirus pneumonia in a neonate 
To the Editors: 
Although adenovirus infections are ubiquitous and 
most frequently seen in children, they are relatively 
uncommon in the neonatal period [l-31. Abzug and 
Levin described four cases of neonatal adenovirus 
infection and reviewed nine other cases [l]. In 11/13 
cases the outcome was fatal, particularly in cases in- 
fected by adenovirus type 7. Chiou et al also reported 
a fatal case of adenoviral infection in a newborn [4]. We 
describe a neonate presenting with a severe respiratory 
adenovirus type 7 infection, who recovered. 
After a pregnancy of 38 weeks, a healthy 26-year- 
old woman was delivered vaginally of a 3740 g boy. 
The child had good initial Apgar scores and appeared 
healthy. At 5 days of age he developed a rectal 
temperature of 39 “C, showed abdominal distension 
and became lethargic. The child was admitted to a local 
hospital. Abdominal and chest X-ray showed no 
abnormalities. Laboratory investigations revealed an 
erythrocyte sedimentation rate of 24 mm in the first 
hour and a white blood cell count of 13.5 X 109/L, 
with 86% segmented neutrophils, 8% lymphocytes, 3% 
monocytes, 2% band forms and 1% eosinophils. A 
presumptive diagnosis of bacterial septicemia was made 
and treatment with amoxycillin and ceftazidime 
intravenously was started. After 4 days, because of 
further deterioration and negative bacterial cultures, 
erythromycin and acyclovir were added to cover 
atypical pathogens and herpes simplex virus. O n  the 
fifth day of illness the child was referred to the neonatal 
intensive care unit of the University Hospital, Nijmegen, 
because of respiratory failure with the need for artificial 
ventilation. O n  physical examination bilateral rales 
were heard over both lungs and the chest X-ray showed 
bilateral pulmonary infiltrates and pleural effusions. 
The white blood cell count was unremarkable, but 
the concentration of C-reactive protein (CRP) was 
91 mg/L. Adenovirus type 7 was isolated from a naso- 
pharyngeal swab and from sputum obtained on day 5 
of illness. Because repeated bacterial cultures of blood 
and bronchial aspirates remained negative, the child was 
considered to have a severe adenovirus pneumonia and 
all antibiotics were discontinued after 10 days of illness. 
The respiratory condition further deteriorated and a 
single dose of gamma-globulin (300 mg/kg) was given 
intravenously. From day 14 on the child improved 
gradually. O n  day 29 the child was extubated and on 
day 58 he was discharged. At follow-up at 2.5 months 
the child was doing well with only mild tachypnea. 
Twelve days after the child became ill, a fecal 
sample was obtained from the brother. From this 
sample also, adenovirus type 7 was isolated. Serum 
samples from the patient and the mother, and the 
gamma-globulin preparation, were tested retrospec- 
tively tested for antibodies against the isolated 
adenovirus strain by a micro-neutralization test. The 
neutralization titers are expressed as the serum dilution 
giving 90% neutralization according to the method of 
Reed and Muench [5]. The neutralizing antibody titers 
in serum samples obtained from the patient at days 5 
and 12 of illness (before gamma-globulin admini- 
stration) were 1:128 and 1:1024, respectively. The 
neutralizing antibody titer of the serum sample 
obtained from the mother on day 11 of the child’s 
illness was 1 :2048. The gamma-globulin preparation 
had a neutralizing antibody titer of 1:1024 to the 
isolated adenovirus type 7. 
Adenoviruses generally cause mild respiratory 
illnesses but can cause severe obliterative bronchiolitis 
or necrotizing pneumonitis [6]. Adenovirus types 2, 
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3, 21 and, in particular, type 7 are the most frequent 
causes of severe adenovirus pneumonia [l-3,6]. 
Neonatal adenoviral disease as described in our case 
is uncommon, presumably due to the presence of 
transplacentally acquired antibodies [ 1,3,7]. 
Because viral septicemia is uncommon in neonates 
and in the acute phase a CRP concentration of 
91 mg/L was found, a bacterial septicemia seemed 
more likely than a viral infection [8]. However, in 
respiratory infections due to adenoviruses, unlike other 
respiratory viruses, an elevated CRP (> 30 mg/L) has 
been reported before [9]. A concomitant bacterial 
infection was not found in our case. 
Adenoviruses are generally transmitted by aerosols 
[6]. In neonates, however, ascending infection, infec- 
tion from the birth canal during delivery and even 
transplacental infection have been suggested [1,4]. 
Several risk factors have been mentioned such as 
vaginal delivery, prolonged rupture of membranes, 
prematurity, low birth weight, maternal asymptomatic 
carriage of the virus and a family history of upper 
respiratory infections in the perinatal period [1,3]. The 
child was indeed born by vaginal delivery, but there 
was no history of prolonged rupture of membranes, 
prematurity or low birth weight. A history of an upper 
respiratory tract infection was obtained for the mother 
in the eighth month of pregnancy and fix the 2-year- 
old brother and the attending midwife at the time of 
delivery. The child’s low initial neutralizing antibody 
titer of 1:128 found on day 5 of illness contrasts with 
the titer of 1:2048 found in the mother. If the infection 
of the mother at  8 months of pregnancy was already 
caused by the adenovirus, one would have expected a 
higher initial antibody level passively transferred to the 
child before birth. Thus, we conclude that the mother 
must have acquired the adenovirus infection about the 
time of delivery. Unfortunately, no viral cultures were 
obtained from the mother or the midwife. The 
isolation of adenovirus type 7 from the stool of the 
patients’ sibling also suggests a cross-infection within 
the family. 
A possible therapeutic effect of intravenous 
gamma-globulin has been proposed in the literature 
[lo]. A high level of specific antibodies was indeed 
found in the gamma-globulin preparation. However, in 
the patient’s second serum sample, obtained before 
administration of the gamma-globulin. an antibody 
level was found similar to that of the ganmia-globulin 
preparation. It remains uncertain whether any specific 
antiviral effect of the gamma-globulin contributed to 
the beneficial outcome in this patient. 
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